Three experiments assessed the ability of children 2 to 5 years of age to infer, under very simple task conditions, what another person sees when viewing something from a position other than the children's own. Data indicates that some ability of this genre appears to exist by age 2. The data also suggests a distinction between an earlier and a later developmental form of visual percept inference. (Author/SET) FILMED FROM BEST AVAILABLE COPY U I OtioAlitiot 00 tit sit Wu.
Wright, & Jarvis, 1968) has generally supported the conclusion that the ability to make accurate, nonegocentric predictions of 0's visual percepts is not well developed prior to late middle childhood or early adolescence (e.g., Flavell, 1973; Flavell, et al., 1968, Pp. 55-70; Laurendeau & Pirard, 1970, Ch. 14-16; Piaget & Inheldcr, 1956, Ch. 8) .
A few developmental studies, however, have utilized simpler-looking tasks of the same general type, e.g., using a single, meaningful object with readily nameable sides, such as a doll or toy animal, in place of the usual three-mountain array (Fishbein, Lewis, & Keiffer, 1972; Flavell et al., 1968, Ch. 5; Laubengayer, 1965; Lewis & Fishbein, 1969; Marvin, 1971; Shantz & Watson, 1970 ; see also Flavell, 1973) .
These studies have in all cases found at least some competence for visual percept inference at the nursery school and kindergarten levels.
Experiment 1 represents an extension of these efforts to probe the early beginnings of such competence by further simplifying tat.
requirements. Accordingly, the Ss tested were 2-3.5 year old children and the two tasks used (Picture and Eye Position) had the following -2-characteristics:
(1) they appeared to have at least reasonabll face validity as measures of elementary but genuine forms of percept inference ability; (2) they were the simplest, least demanding, easiest looking tents of those elementary forms we could envisage at the time.
Experiment 1 Method Subjects_
The Ss were 16 2 year olds (mean = 2-6 years, range 's= 2-1 --2-11 years) and 9 3 year olds (mean = 3-4 years, range = 3-0 --3-7 years),
with roughly equal numbers of boys and girls at each age level; 7 cdditional Ss were invited to participate but proved either unwilling or unable to ccmplete one or both tasks. The older Ss were obtained from a nursery school and the younger ones from a variety of sources (e.g., a
Sunday service baby sitting facility located in a church); although no systematic data on SES background were obtained, most of the Ss were probably of middle class origin.
Task Materials and Procedures
Picture task. --This task contained 6 subtasks which were always administered in the order enumerated below. A description of subtask 1 will illustrate the basic testing procedure. The child was given a piece of 8 X 10-inch opaque white cardboard with a cut-out picture of a dog pasted on one side and a cat on the other, and was first asked to name the object displayed on each side. He next held the cardboard vertically between himself and E, so that he viewed the dog and E the cat, and E asked, first, 'What do you see?", and then, 'what do I see?"
The displays for the remaining subtasks (with the first-mentioned object of each pair representing what S saw on his side) were as follows:
subtask 2 (apple-apple) --a cut-out of an apple, colored in on both .3.
sides, was affixed to an 8 X 10-inch piece of transparent plexiglass with the result that both S and E had identical visual inputs (i.e., both saw the apple); subtask 3 (apple-nothing) --a cut-out of an apple was affixed to one side of an 8 X 10-inch cardboard, so that nothing was displayed on E's side; subtask 4 (duck-duck) --like subtask 2, except that the plexiglass frame (5 X 5-inch in this instance)
was itself mounted in the hollowed-out center of an 8 X 10-inch cardboard;
subtask 5 (bird-nothing) --essentially the opposite of subtask 4, in that a bird was pasted on S's side of the 5 X 5-inch cardboard center section of an 8 X 10-inch piece of plexiglass; subtask 6 (cat-log) --the same card as in subtask 1, except with the S and E views reversed.
Note that subtasks 2 and 4 could be correctly answered on a noninferential, purely egocentric basis, since S and 0 had identical visual inputs in these two cases. They were included to test for a possible set simply to give different responses to different questions (the other su6tasks test for a set to do the opposite); it was also hoped that, together with the other differences among subtask displays, they would lend needed variety and flexibility to the Picture task sequence. In each subtask S could, of course, always look on E's side if he should forget what was displayed there, since he rather than E held the card; few Ss did so, however.
Eye Position task. --Four toys were suspended or placed in various positions around S, who was seated in a chair: an airplane on the ceiling above and a little in front of his head; a beat and a truck on tt.
walls to his right and left, respectively; and a block on the floor just in front of his feet. E sat facing S, at S's eye level and about 4 feet away. After pointing to each object in turn and asking S to name it, E said, "Now this time, instead of pointing to the toys with -4-my finger I'm going to look at them with my eyes and you tell me which one I'm looking at." As soon as she was sure S was watching, E closed her eyes, moved them to the appropriate orientation while still closed (thus, S never saw any eye movements or "visual gestures" in an object's direction), opened them again, and continued to stare fixedly at the object in question until S responded. Her eyeffixations were randomly ordered, with a total of 2 for each of the 4 objects.
Task order was counterbalanced for the 2 year olds; through a regrettable but fortunately not very serious inadvertence (in view of their task performance), all 9 of the 3 year olds experienced them in the order Picture--Eye Position. Since some of the younger Ss had very limited language production (as distinguished from comprehension) skills, Ss were allowed to point to what E was looking at rather than name it; most referential responses turned out to be verbal nonetheless.
Great care was taken to instruct and question each child only when E appeared to have his full attention.
Results and Discussion
All 25 Ss answered correctly on both of the two "control," noninferential subtasks (2 and 4) of the Picture task. Eight of the 16 2 year olds and 8 of the 9 3 year olds also responded correctly on all four of the remaining, critical subtasks. Performance was roughly comparable on the Eye Position task. Six of the 16 2 year olds and 7 of the 9 3 year olds were correct on 6 or more of the 8 trials, a a satisfactorily conservative response criterion in view of the fact that each trial presented S with 4 objects from which to choose. No trend toward sex differences was discernable in either task. Table 1 shows the number of 2-and 3-year olds who satisfy these rigorous response criteria on neither, either one, or both of the two tasks. Chi the available cues tell him that both he and 0 see "mountains," and that is as far as his processing of the information goes. Experiment 2 was an attempt to obtain empirical evidence for this Level 1-Level 2 distinction.
.9.
Experiment 2
Method
Sub facts
The Ss were 60 children, 12 from within each half year intvrval between 2 and 5 1/2 years of age (mean ages 3-2, 3-9, 4-1, 4-8, and
5-3 years); the distribution of boys and girls in each of these 5 age groups was approximately equal. The Ss, largely middle and uppermiddle class in background, were obtained from a nursery school and a private day care center. An additional 10 children were dropped from the sample because they failed to complete one or more tasks.
Design
The 5 tasks used in this experiment are listed in Table 2 . The
Picture and Turtle tasks together form a pair and the Fishes and
Insert Table 2 about here Witches tasks constitute a second pair, deliberately made to be different in stimulus and response characteristics from the first. The objective within each pair was to devise two measures of similar task structure and roughly equal information processing demands ("performance demands" in the psycholinguistic sense), one of which requires only Level 1 inference for its solution while the other requires Level 2
inference. This objective is analogous to Smeds/und's (1964, pp. 26-27) strategy of trying to equate tasks for "percepts" and "goal objects"
while varying "inference patterns." If there is any developmentalpsychological reality to these hypoth2sized levels, the Level 2 member of each pair should prove to be the harder and later-mastered task of the two. It was accordingly predicted that Turtle (Level 2) should be -10-harder that Picture (Level 1), and Witches (Level 2) harder than Fish: kLevel 1). The Clown task seemed ambiguous or uncertain with respect to developmental level, and was included in the battery out of sheer cuiosity.
All 5 tasks were administered to each S. Ten questions were asked in each task, 4 requesting S to indicate his own percept and 6
to indicate E's. As will be explained, the 10 questions formed 3 groups of 4, 4, and 2. The order of tasks and of question groups within tasks was randomized for each S. In all tasks, S and E sat facing each other across a small table, with the test stimulus placed between them.
Task Materials and Procedures
All Ss were thoroughly familiarized with each tasks's materials and terminology before administration of that task began. Fishes task. --Six "14r. Potato Fish" toys, manufactured by Hasbr, Industries, Inc., served as stimuli in this task. Three of these brilliantly colored, potato-sized, "nonsense" fishes, each highly discriminable in appearance from the other two, faced outwards, at 120°a ngles from one another in the horizontal plane, from the ends of 5-inch wooden dowels, the dowels being attached like spokes to the top of a central, vertical wooden shaft 10 inches high. The shaft itself was mounted in a 7 X 3 1/2 X 1 1/2-inch wooden block and hence the whole display could be rotated to cause any fish to face any stationary observer. Three comparison fishes, each identical to one of the above, were lined up facing S to one side of the display. After S had matched each fish with its twin in the display, S and E were so positioned that a different display fish faced and was closest to each person. The critical question was, "Does the one that you (I) see best look like this one, this one, or this one (pointing to each comparison fish in -12-turn)?" In both pilot work and the present study, Ss took the one they "see best" to mean the one closest to and facing them, as we had intended they should.
Witches task. --The stimuli were four identical "Squishies,"
soft, rubberized, fist-sized toy witch heads made by Mattel, Inc. Each presented a long, beak-like nose and gaping mouth in front view, and a peaked hat in rear view. The three comparison witches were grouped together in a line and so positioned that S viewed one of them full face, one back to, and one from the side. The test witch resided about 18 inches away and was always presented to S either front to or back to during the task proper (and hence, of course, back to or front to E).
Prior to testing, S was asked to match each of three orientations of the test witch with the correspondingly oriented comparison witch from his own point of view, and if necessary, was coached until he could do so with no help from E. When testing began, a cardboard screen was placed between E and the three comparison witches so that E could not see them.
(Pilot testing had revealed that some older children who proved able to solve the task when the screen was present would, if it were absent, misinterpret the E-perspective questions as requesting the It is a Level 1-like task, on the other hand, in that each view gives rise to the perception of a different whole object (face), rather than a different perspective on the same object. We were accordingly curious to find out whether its difficulty lean1 would more closely match that of the Picture task or that of the Turtle task.
Results and Discussion
Of the 10 questions asked i-each task, 4 referred to S's own view and were therefore not included in the data analyses reported below (as might be predicted, even the youngest Ss always answered these questions correctly). Simple inspection of responses to the 6 E-view questions showed that the following variables were clearly not significantly associated with differential responding on any task:
(1) question format, as described above under Picture task (2) serial position of a question wichin the questioning sequence of a given task (3) sex of S.
-14-It was accordingly decided to combine sexes within each age group and to sum correct i -view responses within each task. Table 3 contains the task X age group means of these summed scores, together with the numbers of Ss achieving scores of either 5 or 6. These and related data will first be described informally with the supporting statistics
Insert Table 3 about here provided afterwards.
It is apparent that both of the predicted differences in difficulty level/age of mastery were obtained in this study. Consistent with the results of Experiment 1, the Picture task proved to be extremely easy
for even the youngest Ss tested. In contrast, mean level of responding to the Turtle task was about at chance in the 3-4 year old groups, rising abruptly to near-ceiling at 4-4 1/2 years. Similarly, the Fishes task was almost as easy as the Picture task, except perhaps for the 3-3 1/2 year olds. In contrast again, Witches was clearly the hardest task in the battery, with mean performance continuing to improve from the second oldest to the oldest group. The developmental curve for the Clown task turned out to be roughly congruent with that of the Turtle task rather than that of the Picture task. If "age of mastery" were to be arbitrarily defined as the age at which at least 2/3 of the Ss first reach the 5-correct-response performance criterion, then Turtle is mastered at least 1 year later than Picture (and at the same age as Clown) and Witches is mastered at least 2 years later than Fishes.
There were also some minor findings of interest. The only going-around-to-look behavior observed in Experiment 2 was produced by 4 3-3 1/2 year olds on the Witches task. One of them went around to E's position on all 6 trials, and he proved to be the sole S who achieved criterion in that age group (see Table 3 ). The other 3 went around only once or twice and procppaed to respond egocentrically when they returned to their own position.
As to statistical documentation for the principal findings, an age X task analysis of variance yielded significant main effects for age, F (4,55) = 20.44, 2. < .001, and for task, F (4,220) = 50.61, 2. < .001, and also a significant age X task interaction, F (16,220) = 5.54, 2. < .01. Neuman-Keuls comparisons revealed the following significant differences in task difficulty within age groups.
Witches was harder than all other tasks for each of the four youngest groups. Turtle and Clown were each harder than both Picture and Fishes in each of the.two youngest groups. All of the above-mentioned differences were significant at 2. < .01, save for the Witches-Clown comparison at 3-3 1/2 years (2 < .05).
The results for the two critical comparisons, Picture-Turtle and Fishes-Witches, lend some empirical support to the proposed developmental distinction between Level 1 and Level 2 type percept inference.
There remain two problems, however. First, we frankly doubt if the Fishes, the child is explicitly asked to designate, from among several choices, the object that meets this line-of-sight condition for person E, and he easily does so. In Turtle and Witches, on the other hand, he is not asked to designate any such object, but rather to indicate how, the manner in which, a particular yhole object is seen or appears.
While such "how" questions can of course be reinter reted as questions about what objects are seen or "seen best" from a given position, they are not explicitly "what" questions. In asking whether E sees the turtle "rightside up," for instance, E is only implicitly asking whether he sees the feet or the shell "best" (closest to him) from where he is sitting. Similarly, E is only lolicitlx asking whether he sees or "sees best" the witch's nose, eyes, etc. versus her back, hat peak, etc. when viewing her from a certain vantage point. In both cases, it is left to the child himself to pick up the concrete, object-perception implications of E's stated question, and thence to use his Level 1 knowledge to answer it. The major purpose of Experiment 3 was to see what would happen to the young child's performance when these implications were made explicit, i.e., when a Level 2 task was presented in an essentially Level 1 fashion.
-1a-Experiment 3
Method

Subjects
The Ss were 6 boys and 6 girls very similar in age (mean = 3-9 years) and background to the 3 1/2-4 year old group in Experiment 2.
DesiAn
Four tasks were administered to all Ss in the order Witch-spots, Witch-split (for half the Ss, the other half receiving these two tasks in the opposite order), Witches, and Block. The first two tasks were Level 1 versions of Witches. We were interested to see if 3 1/2-4 year olds would perform well on these tasks, and if they did, whether there would then be positive transfer to a "near" Level 2 task (Witches) and a "far" Level 2 task (Block). The Block test was also included because it appeared to be a better, less "noisy" three-dimensional Level 2 task than Witches.
Task Materials and Procedures
Witch-snots, For added perceptual salience of the critical subobjects, a blue spot war; painted on the nose of one of the toy witches and an orange spot painted on the peak of her hat. This single witch was placed on the table between S and E, always in front or back view to each observer, and the questions were: "Do you (I) see the nose with the blue spot or do you (I) see the hat with the orange.spot?"
In this and the other three tasks, 6 E-view and 4 S-view responses were obtained exactly as in Experiment 2.
Witch -split.
Another witch was split laterally down the middle and the front and back halves mounted on opposite sides of a board, thus producing a kind of bas-relief analogue of the Picture task. Task administration was identical to that of Witch-spots, except that the -19-questions were: "Do you (E) see the witche's nose or the witch's hat?"
Witches. --As in Experiment 2.
Block. --A 13 X 10-inch wooden board was supported on each of its narrow ends by a vertical board 10 inches long and 6 1/2' inches high, thus making a raised platform. A 6 X 3 1/2 X 1 1/2-inch block was nailed in vertical position to the center of this platform, with its longer (3 1/2-inch) side parallel to the long (13-inch) axis of the platform. This display was photographed in black and white as it would appear to a child looking at it from the front and from the side; the object images in the two photographs were 1/3 the size of their referents in the display.
After the child had first demonstrated that he could match either view of the display with its corresponding photograph (an easy task for all Ss), E sat to S's left so that he saw the display in side view whenever S saw it in front view and vice versa.
The two photographs were placed side by side directly in front of S, and also consistent with some data obtained by Fishbein, Lewis, and Keiffer (1972) .
In one of their tasks, reminiscent of Witch-spots and Witchsplit, Ss were asked to turn a tray containing meaningful objects so that verbally specified objects and (sometimes) associated subobjects were visible to E, e.g., "Show me the front of the mouse and the side of the soldier holding his candy cane" (the soldier is saluting with ~-his other hand).
The youngest Ss tested in this fashion were 3 1/2 years of age, and they performed almost errorlessly. Two other tasks were more similar to Block, in that photographs of the objects were used, and to Block, Turtle, Clown, and Witches in that no verbal specification of object sides or parts was ever made. In these tasks,
Ss had either to turn the object-bearing tray "so that I can see this picture" (pointing to a specific photograph) or, with no turning in- These same Ss were also given a test of the child's ability to make appropriate attributions or inferences of "happy" versus "sad" feelings to both self and E, each person symbolized by a doll, as a function of how each doll was treated by the other (i.e., positively or negatively). To illustrate, the S doll is made to hug (kiss, kick, push, etc.) the E doll and the child is to indicate whether he thinks this makes the E doll "1-.ppy" or "sad." Most of the 2 year olds did very poorly on this task (inadequate verbal skills may have been partly responsible here), but the 3 year olds performed just about as close to ceiling as they did on the two percept-inference tasks. These facts are mentioned in a footnote partly because inference about visual percepts rather than about affects was the primary research target in Experiment 1, but mostly because a lar;er-scale developmental investigation by Borke (1971) , published just after we had completed data collection, makes a more detailed report of our work unnecessary.
She tested 25 3-3.5 year olds (the youngest of her 8 age groups) using proit is cedures similar to ours and reached similar conclusions:
". . aware that other people have feelings and that these feelings vary according to the situation in which the individual finds himself" (Borke, 1971, p. 269 ).
-27- Table 1 Number 
